D
e resonance states of two-electron positive ions Li þ and Be 2þ by employing correlated exponential wave functions. In the framework of the stabilization method, we are able to extract three series (2pnp, 2snd, 2pnf) of The study of atomic resonances in plasma environment has gained tremendous attention in the recent years [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] and is one of the interesting topics of current research. [9] [10] [11] [12] [13] [14] [15] Recently, resonance states of the helium atom and the hydrogen negative ion in Debye plasmas have been studied in the framework of the stabilization method 14, 15 and the complexcoordinate rotation method using the Hylleraas-type wave functions. [9] [10] [11] [12] Investigations on resonance states of helium in Debye plasmas have also been reported by Ord oñez-Lasso et al. 13 using the configuration interaction method based on the explicitly correlated configurations. There have been a number of studies using the stabilization method to probe the resonance states of the positronium negative ion 16 and the exotic molecular ions 17 in plasma environments. It should be mentioned here that Winkler and coworkers 18 have shown the existence of low-lying resonances in the s-wave channel of screened Coulomb potentials and pointed out likely importance of such phenomena for resonant radiative recombination processes in sufficiently dense plasmas. Applications of atomic processes in plasma environments can be found in detail from earlier articles. 19 
II. HAMILTONIAN AND WAVE FUNCTIONS
The non-relativistic screened Hamiltonian H for the proposed systems can be written as
where r 1 and r 2 are the radial coordinates of the two electrons and r 12 is their relative distance. A particular value of the screening parameter l corresponds to the range of plasma conditions, as the Debye parameter is a function of electron density and electron temperature. l ¼ 0 indicates the unscreened case. For the two-component plasma near thermodynamic equilibrium, the Debye screening length l takes the form
where k B is the Boltzmann constant, n and T are the number density of the plasma electrons and temperature, respectively, and Z Ã is the effective charge of the ions in the embedded plasma. 
where Y l i m i ðr j Þ denotes the usual spherical harmonics, S pn ¼ þ1 for singlet states, S pn ¼ À1 for triplet states, x is a scaling factor, N b is the number of basis terms, and the nonlinear vibrational parameters a i ; b i ; and c i are determined using a quasi-random process.
III. RESULTS
We have mentioned earlier that we intend, in this work, to calculate the doubly-excited 1,3 D e resonance states of two-electron positive ion Li þ and Be 2þ by employing the stabilization method. According to computational procedure prescribed in the previous articles on the stabilization method, 1 in the present study, we compute the energy levels Eðx; lÞ of the proposed systems by diagonalizing the atomic Hamiltonian (1) using the exponential correlated wave functions (4) in which exponent is generated by a quasi-random process. We have selected the optimized values of the Figure 1 
where the index j is the j-th value for a and the index n is for the n-th resonance. After calculating the density of resonance states q n ðEÞ using formula (8), we fit it to the following Lorentzian form that yields resonance energy E r and a total width C, with:
where y 0 is the baseline offset, A is the total area under the curve from the baseline, E r is the centre of the peak, and C denotes the full width of the peak of the curve at half height. We obtained the desired results for a particular resonance state by observing the best fit (with the least chi-square and with the best value of the square of the correlation coefficient) to the Lorentzian form. 
